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A NEW lO-MICROFARAD CAPACITANCE 
STANDARD 



Type 1424.A 

Sfandord Polystyrene Decade Capacitor. 


(J(*iUTal Radio fi.xod capacitanct* 
siaiidards arc available from .stock, in 
relative ma^nilnde.'i of l-2-o. from 0.01 
pf to I Mf. Typic 1401 and Tyvk I40:4 
Air-I)iclcctric Models cover the ran^P 
from 0.01 pf to 1(M)0 ])f, while the Tyck 
NOO, with silv(‘r(*d-mica di(*lectric. i.s 
available in values from 1(M)0 pf to 1 
There hiis for some time been a demand 
for capacitance standards havint>: values 
well abovt* I /if. C’arrvinjf the .silvcrcd- 
mica staiulards above 1 juf, how(‘ver. is 
not very practical, since the result inti 
capacitor would be heavy, bulky, and 
very c.xpcn.^ive. For these* hitiher capaci¬ 
tance values. polystyr(*ne dielectric otTt'rs 
many advantajies. 

Since a larjic ])olystyrene capacitor 
must for production r<*:usons be Ituilt up 
of many smalh*r capacitors paralleletl, 
it is very little extra trouble to switch 
tin* capacitors in oin* by one instead of 
coniK'ctint!; them all solidly totiether. 
In the new Typk 1424-A Standard 
Polystyrene Decade Capacitor, ten l-/xf 


capacitors are switched in this manner to 
provide* not one but ten standards, one 
at each intetiral microfarad from 1 t«) 10. 
Kach of the l-/if capacitors is a<-eurale 
to 0.25^ y. When all ti‘n of the.se have 
been switcln*d in paralh*! to make* a 
10-^f unit, the laws of prob.ability will 
make tin* majority of units as close* jts 
0.1% to the nominal 10 microfarads. 

Residual Impedances 

'fhe most important pr<»bl(‘ms in tin* 
desitxn are not .so much those of packat*;- 
in^ as of minimizintr tin* unwant(*d 
n‘.‘<idual impe'dances. Inductance must 
be minimiz(*d tu k(’(*p the natural fre- 
(|uencv of tin* shnrted capacitor low, in 
order that the capacitor may be* used 
with accura<*y ov(‘r a bn»ad fre(|uency 
ran^e*. if the capaciteir is u.'ieel at 1 20 
of its natural fre(|Uency. tin* ■fr(*(|uenev 
c*rror will be 0.25' (‘<jual to the adjust- 
m(*nt accuracy of tin* unit, 'fo ajipreciate* 
the importance of resistance, coii'^ider 
that the n‘a(‘lance» of 10 micnifaraels at 
10 kc is l.(» ohms. Since tin* di.s.sipation 
factor of t 2 :<>ud polystyrene capacitors 
rarely (‘xceeds 0.0001, a .series resistance 
of 0.10 milliolim would doubh* the dis¬ 
sipation factor. Naturally it is d(*sirable 
that both band R lu* kept so low that 
their effects will be small, compared to 
adjustment :iccuracy and to di.ssipation 
factor, n*.st)(‘ctively. 

In this new polystyrein* di*cade, the 
ranj!;e of natural fre<|U(*ncies with the 
terminals shorte<l is from 525 kc at 1 /ul 
to 255 kc at 10 /if. correspoinlinji; to a 
serie.s-iinluctance ranir<* of 01 to 4li m/zb- 
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'Du* scries rcsistiiiH*(‘. U. diflicnlr 
measure dirt*(*tly, is low enouj^li noi to 
alT(*et dissipation I’ai'tor ailversely at 1 
ke. The desirahie rednetions of L and H 
have lu'cn ai'eoinplished by generous usi* 
of eurn*nt-sheet eonduelors. ribbon leads, 
swiirh-termiiKiI replication, etc. Tlie ri> 
sidual series inductances will be found to 
Ik' comparable to tlmse of other (IH 
fixed standani <*a])acitors as well as h» 
those of tfie air-dielectric preci>ion 
ca])acilors, (‘veii tliough the^rviU': 112‘1-A 
is much largta- and the (conducting leads 
consequently longer. Tlie paralleling of 
paths that heljis lo nnluce tlu' induct¬ 
ance' is still more clTective in reducing 
the resistance. 

Charge Storage 

t hie of the most imfiortaiit considera¬ 
tions in any application involving dc is 
the large amount of ston'd emagy. With 
all capacitors switched in 10 micro¬ 
farads) and i‘harg(‘d up to tla* rated 500 
volts dc. the ston'd emagy is 1.25 watt- 
.s(‘conds. 'I'his is not only a great (had of 
energy at a comparatively high voltage, 
but it will stay in the capacitor a long, 
long time, becausf' thi’ leakage resistance 
is of the order of lOO.OOO nu'gohms, 
signifying a time constant of Ilf'.s(M‘onds, 
or 12 C'aution notices are promi¬ 

nently I'ligraved in red on the panel, and 
the clockwise'position of the switch dis¬ 
charges the capacitor through a 100- 
kilohm n'sistor. 'I'he switch should be 
kept at tin* mseiiAia.K position except 
when tin* capacitor is actually in use. 
riiis will assuie that a minimum of re¬ 
sidual ab.sorlxd eii(*rgy will remain in 
tin* capacitor. Should it, through over¬ 
sight, b(‘ left cl<ewh(‘re after discharge, 
the low diele tric absorption of poly¬ 
styrene assures that the ivsidual voltagt' 
later acepiired, as tht‘ ab.sorbi'd cliargc' 
comes out of th(* dieh'ctric. will be small 


and not hazardous, although it will not 
be negligible in a dc .storage application 
such as an an.alog computer. 

Sudden charge or discliarge is |)oten- 
tially damaging to the capacitor. In the 
Dist'H.vur.E switch position, the discharge 
currt'nt is limited, with a nominal tinu' 
constant of om* S(*cond. Limitation of 
charging current is accompli.shed by the 
charging of each section through a s(*ri('s 
resistor of 1000 ohm.s, which is not in 
series with the capacitor at :uiy detenti'd 
switch position. This kind of switching is 
done through tin* agency of a sc'cond 
switch wafer whii'h inserts the resistor 
between the .sc'ctions already charged 
(if any) and the section about to be 
charged, during tlie lime of trav(*rs(* be¬ 
tween switch positions. 'Fliis resistor 
limits the peak curn'iit to 0.5 ampere at 
full rati'd voltage in a circuit having a 
time constant of 1 millisi'cond. which is 
fast enough to control charging current 
reliably, even with fast rotation of the 
switcii. 

Construction 

'I'h(* Type 1424-.\ Standard l*oly- 
.styrene Di'cadi* (’apacitor uses twemty 
0.5-^f capacitors, pain'd to get t(*n 1-uf 
i0.25^V J*cctions. 'riu'.se an* housc'd in 
t wo .solder-sealed brass cases wit h Tellon- 
insulat(*d high t(‘rminals, the case Ix'ing 
common, d'lu'se twoca.sesand the sw itch 
are mountc‘d to a subpanel, which is 
its(*lf insulated from the main panel. 

Thus the capacitor may be n.sed in either 
a 2- or a .^-terminal connection, with no 
.significant difT(*rence in eapacitaiuM' 
valui's. A calibration chart is provided 
giving the actual ca])a(’itance at each of 
the ten switch positions. I)i.s.sipation 
factor typically is ().()()()2, and insulation ^ 
re.sistance Itf ohm-farads. 

Much care was reijuired in the design 
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of tlio instrninent to keep series L and H 
at nianaj 5 eal)le levels. The excellenee of 
the Tver. 1124-A in these respects can he 
fully exploited only if in application the 


indnetanee and resistance of the <*on- 
necting means employed by the user are 
as carefully controlled. 

- ]\ K. M< P:li{ov 


SPECIFICATIONS 


Nominal Volue: 0 t»» 10 inicrofunulH, in stcj)** 
of I inicrofanid. 

Adjustment Accuracy: Jit I kr. 

Certificate: A ccTtitirntc is supplied jdv’ing meas¬ 
ured value's, ohtaiiKHl l>y comparison to a 
firecision Im'IIjt than zt.Oi'f, with working 
standards maintained to an accuracy of =b.(Kt' < 
in terms of XBS-ccrtiHtsl rcfcmice standanls. 


Stability: ('haiigc is less thiui pt*r year. 

Frequency: C'aJihratcd at 1 kc. Variation with 
frccpiency down to (iO cps is tv|)icully h*»s than 
At higher frequencies, terminal ca- 
paritanre riKt*s as resonant fre(|uency is aj)- 
proaclnal (see curves). The iin-rea.Hi* can he 


I'alciilatcfl 


from 


LV 


Typical vahnvs 


of /, iire given in the calibration certificate. 
Voltage Recovery: la'ss than D.!'<, filial, of 


original charging voltagi' after a cliarging 
period of one hour an<l a 10-.se<’ond discharge 
through a n'si.stancc i‘<|unl to one ohm p<T 
volt of charging. 

Dissipation Factor: I.ess than .00(13 at I kc. (»‘<ee 
curve's for variation with fre(|uency.) 
Temperature Coefficient: Approximately —lit) 
pj)m |u*r degree ( 

Maximum Operating Temperature: 05 C'. 
Insulation Resistance: Appro\imat<‘ly one million 
ohm-farad.s. 

Maximum Voltage: oOO volts peak, Up tei 10 kc. 
Mounting: .Muminum cabinet and panel, 
lini.shed in grav. 

Terminals: A s(‘par:ite grouiiil terminal is pro- 
vid«‘d, permitting 2- or 3-terminal use. 
Dimensions: Wiilth S, height 7^4, di'plh tM<i 
inclu's (205 liy 105 by 240 mm), over-:dl. 

Net Weight: Ifitj pounds (7.5 kg). 



Typical curves for Type 1424>A 
Capacitors, (left) Change in 
capacitance as a function of 
frequency. These changes are 
referred to the values which the 
capacitors would have if there 
were neither interfacial polari¬ 
zation nor series inductance. 
The 1-kc value on the plot 
should be used as a basis of 
reference in estimating fre¬ 
quency errors, (right) Dissipa¬ 
tion factor as a function of 
frequency. 



'/'//;>» Coiie Word rnn 

1424-A Standard Polystyrene Decade Capacitor | RAIHN’ $325.00 


A NE>Af FOUR-DIAL PRECISION CAPACITOR 


Fixvd-valiie impodanco slandard.'i are 
generally used for maximum aeeuraey 
and stability, while adjustable standards 
ordinarily provifh* eonvenienee and fle.x- 
ibility at some .saei’ifiee in stability and 
aee\iraey.The new 'fYPE 1423-A Pn*eision 
Decade Capafator, however, eombines 
tiu' high aeeuraey normally a.ssoeiated 


only with fixtal, relerene(‘-type standards 
with eonveni(Mit decade construetion, 
which makes av'ailable any desired value 
within the range of tlie capacitor. Four 
individual decade capacitors within the 
cabinet provide 11,110 discrett* values of 
capacitance, each known to an accuracy 
of . .\ny value of capacitance b(‘- 
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Type 1423>A Precision 
Decode Capacitor. 



hvf(*ii HM) pf jind I.III stt'psof 100 
pf cjiii hi* i*stal)lishi*(i ipiirkly aiul easily 
hy sn*:iij»;lilfonvar(l dial sc*ttiii^s. 

'riie new decade capacitor is packa^^ed 
in a standard rclay-rack-typc caltinet 
with aluininuni end fraines for hench use. 
A new, in-line readout displays the 
^elected value in lar^i*, hold mimhers for 
inaxiinnin readahility. 

'I'he decade switches and as.sociated 
capacitors are inonnte<l in an insnlat{‘d 
metal coni part 1111 * 11 1. which in Inrii is 
mounted in a eomplete metal cal/met. 
'riiis donhl(*-sliielded con.strnction en- 
suri's that capacitance at tin* tenninidsis 
the same for eilhi*r tin* 1 hre(*-terminal or 
the two-ti*rminal method of connection 
(<‘\cept for a dilTer(*nce of ahont one 
picofarad; see helowh 

'riie constituent capacitors are hi^h- 
(|uality silvered-mica units, similar in 
(lesion and construction to those used in 
lh(*'rYi*K 1 100 Standard ( apacitors, hut 
individually adjust(‘d to values slij^htly 
hi'low nominal. Pr(*cise final adjustment 
lo nominal value is made hy means of 
small “trimmiiiji'” or “padding?” capaci¬ 
tors within tin* instrument. On the two 
low(*st (h'cades (100 pf p(‘r step and 1000 
pf per step), an air trimmer capacitor is 
provided for each of thi* 10 positions of 
the switch, 'riieoretically. then, i*ach 
position can he adjus((*d pre<*isely to 
nominal value. For the two hiiijher d(*c- 
ad(‘s (.01 /if p(‘r step and 0.1 per 


step), individual point adjustment is 
neither practical nor nece.ssiiry, since 
the variations in switch capacitance, 
which may lx* significant on the lower 
decades, is lu'gligihle here. Small fi.xed- 
value padding eapacitor.s, individually 
.selected, are used to adjust each of the 
four capacitors of (*ach decade to th(‘ 
desir{*d tolerauci*. The air trinuners are 
ri'adily acc(‘ssihl(* for suh.s<*(|U(‘nt re¬ 
adjustment if nece.s.sary, and the ter¬ 
minals for till* fixed padders are also 
aecessilile. although somewhat h*.ss reail- 
ily. Thus this instrumi'ut is eapahh* of 
r(*adjustm(*nt, an important f<*atur(* for 
those lahorafories having faciliti<*s and 
reference standards accurate (*nough to 
detect shifts of value. Headjustment 
should rar(*ly. if ever, lx* nece.s.siiry. since 
many years* exjx*ri(*nc(* with such ca¬ 
pacitors indicat(*s a typical stability of 
lx*tter than i.Ol^J per y(*ar. 

'riieactual adjustm(*nt accuracy of the 
capacitor as shipped is limited only hy 
th(* accuracy of our own working stand¬ 
ards and mea.surem(‘nt, and hy thi* finite 
patience of t he t(‘chnician who makes the 
final adjustment, 'fo allow for the.se 
factors and for any po.ssihh* drift within 
the warranty period, the adju.stment 
accuracy' is con.s(*rvatively rated as 
d=().05^'{, which vahu* is (*ngravi*d ou 
the ])anel. 

U. c;. Kn-iun. "Siuu.Uraf* Aminiry.” (infral 

Kxprnmrntrr, HI. 0. .lunr. 
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Terminal Arrangement 

'riio i(*rmiimls liuvo been arnm^rd tii 
facililalt* cfana'ction in a variety of 
ways, 'riu* iiniH and now terminals are 
widely s(‘|)araled on tlie panel so that, 
ordinary nnshi(‘ld(‘d leads may be used, 
[)rovi<led the circuit to which the ca¬ 
pacitor is connected will tolerat(‘such a 
method of connection. pair of 

jj;round('d bindinji; po.sts, each \ inch 
from an insnlatcd binding post, allows 
us(' of cabl(*s terminated in 'rvi'E 274 
l)<»nble IMngs. C'omplett* shielding of 
binding jiosts as well as of leads can be 
accomplished by the use of a Type 
271-XK Shi<‘lded Plug (’onnect<»r, A 
fifth l)inding post, comiecte<l to the 
panel, facililat<‘.s coimt‘ction to exttanal 
groumi Nshen the Type 274-XK (Con¬ 
nector is used. 



Schematic dia¬ 
gram of the Type 
1423-A Precision 
Decade Capacitor 


The above comnuMits apply, of coursts 
to the thr(M*-tt‘rminal connection. For 
two-terminal use, the low terminal must 
be connected to the cast* by tin* ground¬ 
ing link provided, and the capacitor 
connectctl by the hkjh terminal and any 
one of lh(' other foiir Itinding ])osts. all 
now conn«‘cti‘d to tin* cast'. 

d'he nt'w 1'ype 874-(Jt) Atlaptttr has 
been tlesignetl ttt prttvitle a completely 
shieltietl transition from tlie stantlartl 
i-inch-spact*d binding posts to a Type 
•S74 (’oa.xial (’onnectttr. 'fliis atlajitor 
-st'rves not only as the tnmsition Iti 



Type 874.Q9 Adaptor on the panel of the Type 
1423 Capacitor. 

coa.xial systt*ms, but also provides the 
fixetl gtMtmi'try- upon which th<* two- 
terminal calibration is bast'tl. .\lthough 
the internal shieItJing of tin* capacitor is 
complt'te. the iiif.ii binding post extt'rnal 
to the panel has a small capacitance to 
ground. "I'he capacitanct' as a two- 
tt'rminal device dilTers from the thre(‘- 
terminal capacitance by approximately 
this capacitance, about one picofarad. 

'rids ni'w instrument is a very flexible 
and versatile tool for calibration labo- 
rattiriesand for production-line measure¬ 
ment.s. With the 'I'ype lbt),'^-.\ Imped¬ 
ance (’omparator. for instanci*. it forms 
a complete capacitance' measuring as- 
scMubly, cajiable (»f raniel. highly ac¬ 
curate* comparisons. ^ 

With the ne*w 'Pype 1421-A Stanelarel 
De'caele (‘apae-itor extending the* range' to 
It) gf, aiiel the* ih'W 'Pype 1422‘ I’re'cisiem 
.Veljustable (’apaedtors available in the* 
range below 100 pf, the* (IK line of 
eaipacitane-e* slanelarels e*an ])re>vide* ve'rv 
ae‘curate‘ly and e'emveniently any value* 
of capacitance* from a frae*tic»n eef a 

pie*ofarael lee 10 juf. t 

' I. (•. K.\.sTe»\ 

sj. F. Ih*rf*h. "A e’low* l.4Mik ni e%*nm*otiiMi Emir'* in 
r'npiM’itannt* iron ion !>•.’* ftrnrml Hmivt Ksitfrimrn- 

tvr. :W. 7. .Inl;i-. I'.I.Y.e. 

‘To Iw •l^•sorll»o•| in n fiirUioitniiiii: iwno of flio /v'xnm- 
mrnlfr (lUsii in C’lilnlntr CJ). 


SPECIFICATIONS 


Nominal Values: ItM) pf to t.lli ill sn*ps of 
10(1 pf. 

Accuracy of Adjustment: -Jr.Oa* # til I k<*. rali- 
liniU'it ill till* tlinM*-U‘riniiinl ((nincclioii 


usiiiK Tyi'k S7 I-(^0 Ailjipiors (.supplin)). 'fwii- 
Icrniiiwil rimiicclioii (nmili* l»y iiisi’rlin^ llic 
t‘:i[)a<*ilor iiiln Tvci; S74-(^ti .\iiaplor) add.s 
mImiuI t pf Id ri’.'idiiii;. 
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Certificate: A fiTtiflCHto tH HMpplH'd riTtifviriK 
that wirh roinjK»iM*iit rapac'itar w:i.>< 
liy compariHUi !o a pn'riHUm lM*t!er than 
i.Ol' , willi working staiidanls niaintaimMi to 
an :i(Turary of ±.02'f in tornia of .N liS-<H‘rli- 
ImhI ri‘f«*n*nn* .standaniM. 


Dissipation Factor 

i) not ifrnitfr than 

.OOOfi 

.(KM)3 


(' ningt 

100 pf lo 1000 pf 
HIM) pf lo 2(MM) pf 
2HM) pf lo 1.1110 pf 


Temperature Coefficient of Capacitance: Approvi- 
inalcly ppni |mt dfgrtt* (Vntigrado In*- 

twofii 10 and 50 dfgm'H (’. 


Insulation Resistance: OroaliT Ilian 50,(MM) .Mli 


to 0.1 pf and groater tiiaii 5,0i)0 .Mli from 0.1 pf 
to I.lll pf. 

Calibration Frequency: 1 kr. 

Frequency Choracteristic: The* liohuvior of oarli 
iiulividtiid oaparitor in similar to that of a TrpK 
1-100 ('aparitor. 

Maximum Voltoge: 5(M) V'olts pi*ak, lip to 10 kc. 
Accessories Supplied: Two Tyi»K H74-QO .Adap- 
leirjj. 

Mounting: .Miiiiiinum n*lay-rark-stylf oahinot 
in gray, siipplieii with nirtal i*nd fram»*s for 
Im'iu'Ii mounting. 

Dimensions: Width 10, hoight 7, dt’plli 0^4 
im*he*s (485 by ISO by 250 mm), ovi*r-all. 

Net Weight: 2(i |Hninda (11.8 kg). 


7’»/pr ('mir Woni t*nrf 

1423*A Precision Decade Capacitor I.KVKL | $695.00 


A FOUR-DIAL POLYSTYRENE 
DECADE CAPACITOR 


In addition lo tin* two tlorado nipac- 
ilance stantlard.*^ ainnniy d(‘siTilM»d in 
Ibis issue, u now four-dial pedystyrtMu* 
il(M‘ade capacitor, 'rvi'K I IU)-H. Iia.s Ihmmi 
added to our listing and is now avaiiubit* 
from stock. 'Pile n(‘W dc'catic i.s similar to 
the popular Typk l4l‘.)-.\, a throe-dial 
d(M*ado annotinc<*d alMinl live yviiva ago. 
except for the addition of a l00-pf-p(*r- 
slep decade, Typk t)S()-l). 

SPECIFICATIONS 

Cjpjcitance: I.IIIO pf maxim.im, in sii«p.^ ,«f 
.(KM)l pf. 

Dielectric: Polyslyn*IIC (TyI'K OHO-.V, -H, 
and -I) Dn-adt* ('aparilnr I’nita). 

Zero Copocitance: .50 pf, t wo-tfrniinal *. 20 pf, 
ihri'c-lcrminal. 

Accuracy: ( aparilama* inrrenuMits from zero 
position ar<^ within the* following ix’rrenlagi^ 
of lla* indicated value for any setting: (2-1 er- 
minal) ±l^r on three highe.st dmides and 
±(l^'^ *|-2 pf) on the smaih*st dmide; (3-ter¬ 
minal) ±l*« on two higla*.st di*e:idf:^, ±1.5% 


on the .001-pT-|M*r-Htep decade, and -}-l'.r» 
-(2S + I pf) on the Hinalh^t decade. 
Dissipation Factor: 1,088 than .(KM)2 at 1 kc. 
Insulation Resistance: lO^ ohnvs at UM) V, 23 (', 
50', Ull. 

Temperature Coefficient of Capocitonce: —140 
ppm per degnn* (Viitignidi*. nominal. 

Maximum Operating Temperature: 0.5 ('. 

Maximum Operating Voltage: .500 VoItK, dc or 
peak, Up to 10 kc. 

Frequency Characteristic: Similar to those for 
the Tyck 080 Deiaide (*apacitor I’nil.s (see 
catalog), miMiitiisi by the atiditional inductance 
and n*8i8lance of (he box terminals and wiring 
Ratio of DC Capacitance to 1-kc Capacitance: 
Ia<s 8 than l.lMIl. 

Voltage Recovery: l/<^s than 0.1'r, Olial, of 
original charging voltage after a charging 
period of one hour and a 10-second discharge 
through a nvdstance tHpad to one ohm |M*r volt 
of charging. 

Terminals: Thris* TyI'K 038 liilidilig Posts with 
grouiniing link. 

Mounting: .Vliiininum panel and cabinet. 
Dimensions: Width 1^4, length H>' 4 , height 
5 inches (110 by 415 by 130 mm), over-all. 

Net Weight: 8^ ^ pounds (3.8 kg). 


Typr Colir Woni /*rirr 

1419-6 Decade Capacitor . | BKFIT | $262.00 


I 



j 

j 

I 




General Radio Company 





lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (SOO) 899-8438 • FAX: (516) 334-5988 













